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(57) Abstract: Practical resist 
compositions which have high 
resolution, high sensitivity and 
good pattern profile suitable for 
electron beam microlithograpliy 
or the like and do not cause 
outgassing even when irradiated 
with an actinic radiation under 
high vacuum. Namely, (1) a 
resist composition composed 
essentially of at least one polymer 
comprising monomer units 
represented by the general formula 
[1], monomer units represented 
by the general formula [2], and 
monomer units represented by 
the general formula [3]: [1] 
[2] [3] at least one compound 
represented by the general formula 
[4] which generates an acid by 
irradiation: [4] an organic basic 
compound, and a solvent; (2) a 
resist composition as set forth in 
item (1) which further contains 
a polymer represented by the 
general formula [13]: [13] and (3) 
a resist composition as set forth 
in item (1) or (2) which further 
contains a compound represented 
by the general formula [12] which 
senerales an acid bv irradiation: 
[12] 



WO 03/007079 Al 1 1 ■ 1 II Nil 1 1 1 1 1 1 III I III I III III II II III 



(57) 

(i) Tta-ssss [i] 



tsin^ty v-^&t. TE-«st [2] 



[2] 

R 2 

x-^ns^y v-m/isr/Tia-*^ [3] 



-fCH 2 -6-f- [3] 

coor 3 
< ifcTfa-»s: [4] 

' R 5 R 4 



(Rio)n >v R -p Rg 



R 9 

3] 

R1 



(•CHa-C-}- (-CH 2 -C-) 



OR,, 

TS^^5*ijV-Hfi^tf (1) fc|B*©l/S>* Mfij$*j, (3) M 
KTB-ttSC [12]* 

©/=\ « 



R, 2 

ttw«R8»t«kt)tt*58^-r4fl:#«tLT5ft-r's (1) aot (2) t 



WO 03/007079 Al 1 1 ■ 1 II Nil 1 1 1 1 1 1 III I III I III III II II III 



NZ, OM, PH, PL, Pi; RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 

ZM, ZW. 

(84) fl^ II (JSJIEJ: ARIPO ftl'F (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 3- — Z> vTftfF 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ •> /*t# 
It (AT, BE, CI I, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ft t<f (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 03/007079 PCT/JP02/06218 
1 

mmm 

10 hUV^77^i:ffli^n5l^gi©x^j^-lttt^ 1 

U^T?HI^i^(300EmPiT),Kr F X^ y7 1/— tf 3fe (248 nm) 
MftSn, ArFX^->7l/-f3t (193 nm) fe H/B fcjfi^OO 

tteteffiTf^fc^. -£-£T?£©Sl8©&&F 2 tf3fe (157 nm) -PM 

m=? © i/ ^t. h « m & * te & *> © ham* m 2 m v> & ^ . 

1-163738 f7X^ia^l:fffl^tlt^5^^ 

is * j£ as t * @ eg ^ t » x * ; v ^ - mi it \z «t o % £ t & m © fc& m 

09*-fc£, 7-209868 *t&« ; 11-305440 ; 

25 2000-66401 ^^fg^^T^^U ( k F U * ~y7s J- V >/Z ^ V >/T 9 U 



WO 03/007079 PCT/JP02/06218 
2 

- )Vft*-h&1B.&#1tV?Xh1&&m. X, M¥ 7-261377 ; 
#BS¥ 8-179500 #&#fc£T?fci#U (p-h F D^yXf ^>7X^l/> 
172 U;P»tert-^;i/)t#U (p-h Fd^yXf l/>/7^ U JHItert- 

10 09*fc£, # N 2000-66382 ^Mfe^tH, Jj? U (p-hF^^f 
V>/X^U>/7^U;l^tert-7*5P;W h 'J 7x^XM^<7i^ p- 

^^^-Miticko^^bfe p-b;vx>x;v*>m©mi4g^nv^c 

15 IM&V*. 

Wfcfcf, 8-146610 #U (p-tFD + yXf 

U>I*#i7 U;l/m tert-T 5J1/) tb'j7i-JI/XM-7A h'J7^ 
tn^3 7 >XJ^^-h$a^tfcV^XMI^#(^\ x> H.Ito^* J. 
Photopolym. Sci. Technol. , 1997 10 #(3 -*§■), 397 — 408 H ; H.Ito 

20 J. Photopolym. Sci. Technol., 1996 ^, 9 #(4 557~572 

I;#H¥ 7-261377 #&$g;^li¥ 8-179500 ^&$gfc£T?«, #U (p- 
tFn^yXfl/>/77'JM tert- 7*3^1/) t b U 7 x Xj|/X X 
7 A h'J7JWD^^>Xj^^ - h £fl1=ri*fc hjfifilc*^ 
^*W*$nTVi«j&s, tfflBtinI^^x^JV^-ElMfci;D^4bfc b 

25 ij7MD^^^W>«0»58tt, Siftttfc^HLT&^&Mlffl 



WO 03/007079 PCT/JP02/06218 

3 

©F7-fiyf> tfmmm-t if s , m m \z m&m r % & ^ t a 

M*_k£\ M¥ 11-305440 #U (kFo + yXf V 

>/7^l/>/7 7 ij )im tert-75F7l/) th'J 7i^Jl/X;V^-^7A /I — 
5 7MO^>Xm-hS|l^t&V^h^ X, #M 2000- 
66382 #1) (p-tFn^i/Xfl/>/Xfl/>/7i"J 

JVM text-^^)V) ih'J7i^7sJ^z7A /I- 7 D 7^ >7 

Stfc«fc !3%4l/fc/t-7JVtP7*^ >XW>t^t*0A-7;ktn7 

$I;U£\ 7-209868 #&$&£Tlfc3:, #U (kHu^^X^I/ 

>/7^I/>/7 7 L) tert-7^;l/) tN-(h'J 7J]/*n * 5F;)/7UV* 
15 tf~># □-[2,2,l]- / \7°h-5-X> 2,3-v^;i/^^v-r 5 

ffi^itfel/^X hifi, X, H.Ito^, ACS. Symp. Ser.,1995 614^ 
(Microelectronics Technology) , 21 ~ 34 I ; H.Ito ^ , 
J.Photopolym.Sci.Technol.,1996 ^,9 #(4 ■*§■), 557—572 H&<HT&, 
U (p-fc H □ + ->7 5 : l/ >/7 7 U tert-7~77l/) t N-#>7 7-7 

20 ;P*x;i/^^^^-7^;i/-r 5 pxtt N4U7Mn/^>xWz;p 

09*.fc£, #H¥ 11-167200 ^&?8, IRW^HWfF Si 813113 



WO 03/007079 PCT/JP02/06218 
4 

ifTS, #U (p-t FP^>X^l/>/X^i/>/r7 U^Pt text-7^)l) 
ty- (4-tert-^^;V7xn;i/) 3-F"^AiJ>77-X^^-h& 
ffi^-frfe^X 11-305441 ^S^^Tlt #0 ( t H □ 

^yX5""l/ >/X 5^ !✓ >/7 7 U JH? tert-T/^H ty- U-tert-T/^V X 
5 xXjy) a- Fr:^A/\"7JWo7^>XJ^^- b£ !✓ 5? 

Xb^\ X, tew 2000-89453 #&*fc£T?fci, #U (kFD^yXf 
k>/T7 U;i/^tert-7^;P) ty- U-tert-7 )V 7 x. ~ )V) 

m*.li£, #18 2000-187330 #&ffifc£T?fcl, #U (p-l-tert-7* h + 
Ih^yXfl/>/p-k H D + y7?k» 4-7*f^->7i-jk77i 
15 x^x^xyi* 4-b 'J x;V:tn^;i^>-t? >x;V**- b*SL-& 

ffcky'XhMW, X,#l§¥ 9-160246 #&«fc£T?fcJ\#U (p-1- 
Xb^rv-X b^>X?l/>/p-fc bP^^X^b >/p-tert-7 h^i/X 
i> 5 7x-JK4-tert-7> + y7i^JV) X;P^X>?£ p-hjy 
X>X;k>fc*-b£»^ttfcW?X b&JfcW^ X> M¥ 9-211866 

20 £T!fc*, #>J (p-l-* h^^7°n/i?^^x^l/>/p-t Fn^y 

.X^l/>/p-tert-7 b ^v^^XJ^^vX^ t h U 7 (4- 

tert-7 F + y7i-W X;P^X7A F'j7JWn^7>7J^^- 

25 ##?fS£-r3#x (mis, 77Ft^7) (Dkubfcntt-Aifimzgm 



WO 03/007079 PCT/JP02/06218 

5 

mX\t, #1¥ 7-261377 ; #Pi¥ 8-179500 ; ft ft 

5 2000- 1873 30 # U (p-tert-7* h 3r h 3f 

yX?^>/p-tFD^yXfl/» £ b U 7 x ~;VX;V*X 7 A HJ 
7;i^n^>x;!/tf;^- h ©fl^fo1i/W^£ftT^§^\ fiffB<h 

io UUo 

X, #HB¥ g-160246 ^&?R ; 9-211866 ; #l¥ 11- 

344808 ; #HI 2000-122296 ; 2000-187330 

h u 7xn^x;i/*n^A ^>^7;i/;*n^>if>x;i/*^- 

K HJX (tert-y^;l/7xn;V) XJ^-^A ^>^7^^D^> 
15 if>X;i/^^-h> hUX (tert-7 h^5/Xx-;i/) X;l/*X7A ^ 

>^7;v^n^>if >x;i/^^- h U 7x~;vx;k*x7A 3-h u 
7;]^n^ji^>*tf>x;i/tf^- K tfx (4-^^;P7x-;i/) 7x 
xji/X^x^a 3,5-t'x ^>J7J^d/^) ^>i£>x;Mn*- 

h & £ IH§^c L T V> £ 35s £ ft 6 fc & § $ U V- fcifaft % Wt?f& 

210*5 fc«^j»»£®*fflTTffiffiSftS^:^iiffi#^V'^X h 



WO 03/007079 



PCT/JP02/06218 



6 



- \z m m £ n fc u m * © & m n m & £ c t h - a # $ & c & £ © s s c 

fcRCD&ffi* #31 H fc » fe fs-r € § ^ © * £ & ISM & # b 

5 ^isnx^s. 



r(l) £feTBB-I25£ [1] 

— f CH 2 -c-}- 



t\ TWB-^ [2] 



R 2 

OTIB-ISS; [3] 



10 




[l] 



OH 




WO 03/007079 



PCT/JP02/06218 



7 




COOR3 



3 [4] 



l (tb, r 5 r^r 7 mmm^mm^vmsitmo^ r 4 , r 6 r 

r 10 ft^n^tiiiLiTKilf, ;\n^f>if, ^iti~4©Ei 
10 «Sb<tt^ttJRor;p+;vs, 1 ~4 ©jt#tt^b< 

15 (2) MK©#U-7-#TK-ft3i [5] 



[it*, R x , R 2 lkT$R 3 fctS&mfci^CT&D, k, 1 RTjmttKic 
(III/, 0.25^ 1 /k+ 1 +m^0.10, 0.20^m/k + 1 +m^0.07 
^Sto] TSSn^ (1) tfE«©l/^X 



5 





OH 



WO 03/007079 



PCT/JP02/06218 



8 



(3) &#tikm#\z&r)WL&m&'rz>fc'etmifi&te< t brm-m^ 

[6] 



■ess*, r 4 > r 5 , r 6 , r 7 , r 8 , r 9 ^zsn^mmtmiz-n^ 

TIB-J&jS [7] 



io ck*, r 4 , r 5 , r 6 , r 7 rz$r 8 \mmtmw$>&o] 

ns^ftli£(±t<0i^ra5 (2)' fcfB«©l/vXbMtL 
[6] 



15 R 4 , R 5 , R 6 , R 7 , R 8 , R 9 RtfnfiffiffitHaS-C* 





.0 



[7] 




WO 03/007079 PCT/JP02/06218 

9 

D, R 10 'fiAny>ir?, K** 1 - 4 b < li»tt«©7;i/ 
5 TfH-^s: [7] 




£»l«#±fc, Tf3-« [12] 




ess*, r 12 fe*n*nm&i>Tfc%m : ?x\$]fcm&i~5<D&mft& 

10 XlilliSSf iT^TfeA^/'J-^SS^tJt^snsfl:^ 1 
iWtoMif^s (i) WBiok> ; xh«t 0 

(5) #'J7-tbT, MfcTIB-iK^ [13] 

— ^" CH2 '?"ti" CH2 "?'V- 

OH ORn 

15 S^Sl, nttlM^gfJ T^^n*#U^-¥ffi*#tP, (2) 



WO 03/007079 



PCT/JP02/06218 



10 

[6] 



R 4 , R 5 , R 6 , R 7 , R 8 , R 9 R^nMfB<h|WICT& 
5 D, R 10 1iAD7'>If, MiSl-4©i«tb<S«07jy 

TIB-JRS: [7] 



10 [5£fK R 4 , R 5 , R 6 , R 7 3S5:tXR B fc£ W IB «fc |WJ C D ] 
[6] 



15 R 4 , R 5 * R 6 > R 7 , R 8 . R 9 RZ$n\$WimtmW& 





[7] 




WO 03/007079 PCT/JP02/06218 
11 

5 TE-ttia [7] 




[5$*, R 4 , R 5 , R 6 , R 7 K.t£R 8 tetufBtlnJDo] T^£n5ffc 

^ftiaaut, TiB-ttss: [i2] 




R 12 «*n*na&:£LT**J&^X«&£S 1 ~ 5 GDH&tfrg 
L < H^fttt07^;i/S*SL,XttR*ft 3-8 ©ADTJ^JH, 

±toi^Tg5 (5) t:ist©v^xh«i„j 



WO 03/007079 PCT/JP02/06218 
12 

-JRS [2] R [5] «^TR 2 Ti$n^K$Sl~4 

n-7/PH^S, -TV^Dtf;VS, n-^M, '^y^JH, 

-JRS; [3] &rj-jt£i£ [5] «utr 3 Ti^tist^SStt, 

StlS f J;< 1 fC^MiblS, M^-^tert-^;i/*, tert-^>^ 

20 [5] fcfcl^Tk, 1 fttfm«**SE#&£U 0.25^ l/k + 

1 +m>0.10, 0.20^m/k+ 1 +m^0.07 © 2 £ ©"C&n&fa 

[4], [6] Rtf-jRifc [7] t*^TR 5 RtfR 7 T 

«^5n, 4»T*>7y*. JUS* 3 7$f0/\P^>If, - 



WO 03/007079 PCT/JP02/06218 
13 

-ttSC [43, -$5£ [6] RU-m^ C7] £f^TR 4 , R 5 RZS 
R 8 ^$n§AD^>IfiLTH 7y*JK^ Mf, Jtmg? 

5 [4], -jR5i [63 Rtf-jRj£ [73 fc^HTR, &tfR 10 

-fy 7° n-^f + yS, ^fV7>^yS, sec-7* h^S, 

tert-y b+^s^^wrsn, mmm2~5(DmmWiXUfrfcWi<D7)v 

15 S> xh^y^j^W^yi, n-7°n^v#;i/#x;i/;f^>S, 
^V^a^y^MxW/S, n - 7 )V-$~)V'**i'm, 

tert-7* h^^*;i/^n;i/^^r^»^^#^6n, ^*i:4~ 5 ©3* ft 7 
t^-MilTH Wi^f h7tFotf7XWyS, rb7h 

sec-7*^;PS, tert-^^^S^OK** 1 ~ 4 ©tf§tftX«#i«© 7 
25 -«5t [63 »TR 10 't*$n5, AD^r>ISf, ^ill~4 



WO 03/007079 PCT/JP02/06218 

14 

7;io*~>g, Rift 2 - 5 0li«xti^ft«©7;V3^ '>*;i/3p^ 
-jfts [12] t»v5T^$nsK*»i~5(Oia«a3Kx«^ft!R© 

V7'ntljVi, n-^^JVS, -fV^Jl/S, sec-7^;i/S, tert-7*^ 

JIM, n-^>^;i/», 'fV^>fMWJf5n5. 

. -jfta* [12] OXfcftUTSSnSKSft 3 - 8 CQAnTM^S 

io 4a*ft, j^b, 37*^) sn&feo^^^ns. m*^3~ 

7*^;i/g> tert-7*^;l/*, aec-y^JVm, n-^>^;i/S, -fV^> 

15 ^VA^yjPS, n-A7°^^S> -fV^\7°^;VS, n-^^I/g, 
•YVt^fM, y^D7°Dh 0 M, x7p^>^*, ^da^> 

t^ntfjH, 3, 3, 3-h'J7^tn^nt!M, 4-^no7*f 
20 jvg, 5-^/nn^>fjH, 7-^nnA7° 

tn7^M, 7>x.^7JV^P^>^.^S^ h'Jj*7>tnA^y 

^>^x.*7;p^p^\7'^;ps, ^\ 7° 7 t-Vj 7 p 1 7 
^y^^p^^p tr;vs, /t!/nt^s, 7>xtj7^p ; e^>^ 

25 h U T^yntA^yJH, A>^f*7"D ; EA7 0 fM, A7° 

7 x * 7* p ^ a- 7 e> n a 0 



WO 03/007079 PCT/JP02/06218 
15 

-jRit [12] ©xfc»^T^$nsitiftS*wuT'b<fcVJTU-;i^ 

fc, *-0S$IX£LTta, M^^Any>i^-T, ADfg^T;i/^;i/», 

y*, JU$, 3£*«W#tf&ns. /\nfi!7J^JH 

£ h x fi , ft » ft l ~ 6 <d r ;i/ * ;p S a n y > $ n fc fe cd ^ # § 

10 ntf;P*> 3, 3, 3-b'J7JWn7DtfjH, 4-^007^1, 
-^^ [1 3] ©Rn^snsi^sstiTH m©f^M^«t 

Tt§fe®T^nfi'i<, mX\% tert-7^;i/S, tert-^>3^S> 1- 

— Jftat Cl] 'PwStlSt/T^C^tbTti; GWfp-h 

20 [2] T?iSft5^;v-*tt0^#Wi:lTS, M^fcfX^ 

>>, p-y<^;l/X?l/>> m-st^-JVT.^Uy, p-X^;l/7s-?I/>, p-n 
-7n hf^.7^1/>, p.-f V7°Dtf;i/7N^l/>, p-n-7^;P7^l/>, 
p-< 7 7'fJ^f l^>, p- sec-7^;l/7^1/>, p-tert- 73^7^1/7 

25 p-tert-7^;i/7^1/>#tEfef*1-§feOD^Tcfe§o 

— **5t C3] T^^nSt/Y-MOMitLTK, M^^77 



WO 03/007079 PCT/JP02/06218 
16 

VJVWt tert-:/^;k 7 9 VJVm tevt-^>^)V, 7 9 U )VWt 1-* ^)\>*y 
^>5PJK 7f U^ft 4-^^-mV-4-f h7^7-;K 79V 

5 ;v8hij7s-;Mf;k r^j;ni,i^7i^nfJK 7 ^ u ^ 

»2-7x->.2-7nb!^^^^iJ ;H* tert-T^K ;* * # U JVM tert- 
^>?JK U;Ptt l-^^^^^n^^^;!/,. ;*^y* h 7 

10 ^^)V-2-^r^V-4-'fhy\f : 7^)V^9 9 U JVtb'J 7xZJ^fJk 

J^^DAil 1 ^ 7 9V- KM i-7^t>^p;k 7#u;h» 2-pWI/- 

15 ^^U;Hft tert-7^;K *9 9V)VM l-^f^y^nA^yJK 

u;vm i-7^7->=p;k *9 9V)VWt 2-^;v-2-7^t>^;k 
— tta [5] ^^nsi'jT-w^tiTit M;U»u ( P - 

20 b Fn^ryXf l/>/Xfl/>/77 U tert-7^;W> # L) (p-b 
FD + ^^W^/Xf y>/7^ V)VM tert-^>^;i/), #U (p-b 
Fn^y7f l/>/Xf l/>/77 V)IM l-^JI/y^n^7JW> 
#L) ( P -b Fn^y^f^>/Xfl/>/7^ V)VWL fh7kFnh"7 
-;]/), #U ( P -hFn^yX5 1 l/>Afl/>/7^ l JJH 1-7^ 

25 #U (p-tFn^yXfl/y/Xf kVT^'JJH 

Jl/-2-7^T>^;u), #U (p-hFDty7f k>/7fl/>/7^'J 



WO 03/007079 PCT/JP02/06218 

17 

JIB 4-^^;i--2-^ + V-4-x h-y^y^-JV), #U (p-h FP + '>Xf k 

X^l/>/X^l/>/7£ u;|/$? U-y7i^JHfW, #U (p-b 
FD^^^5 1 l/>/X^l/>/ / 7^ \))vm 2-7xn;v-2-yptf;i/)> jJ? 
5 U (p-h FD + y-a-/fJU5 : k>/X^l/>/7^ U tert-^ 
#U ( P -tFD^y.«-^5 : Jl/X5 : k>/^?l/>/7^ 1 JJH 
tert-^>^;P)> #U (p-t FU + yXf k>/Xfl/>/^^^ U ;V 
It tert-y (p-h Fn^yXfk>/X?y>/^^^UJk 

tert-^>5 : -;l/), tfU ( P -hFD^yXfV>/Xfl/>/^^^'J 
10 Wl-^^y^DA^yJV), ^'J (p-h Fn^yXfk>/Xfy 
U;i/® fF7hFDh'7"W, #D (p-hFn^yXfl/ 
1-T^T>?;V)> #U (p-kFn^yX 

'>/*^y;vm 2-*^;i/-2-7^>5p;i/K #u ( P - 
h Hn^^fI/>/XfW>/^^^ U;PB6 4-^3^-2-:*-^ V -4- t- 

15 F7lf7^)^'J (p-hFD^yX?k>/Xfl/>/^^'J« 
h ij7x-JMf;H, U (p-h Ft 
U;m i,i-y7i-jH^), #u (p-tFn^y; 

^;i/X^v->/x^i/>/*^ u;v» tert-7^;i/), #y ( p .hHp 

U ( P -tFD^yX?y>/p-/f^Xf y>/7i"JiH 

#U (p-h Fd + yX? 1/ > /m-^^JVZ.^ V> /y 9 V )l/Wt 
text-y^JV), #'J (p-tFn^yXfk>/p^^Xf^>/7^'J 
tert-^>^Jl/), #U ( p .tFn + yX^k>/m^^Xfl/> 
25 /T^lUPgt tert-^>^;iO, #U (p-t FD^yXf k>/p-^fJl/ 
Z i ?U>/y&V)Vn 1-^JI/y^OA^yW, #U ( p -h FP + y 
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Z l ?l'>/'m-*?)VX i ?U>/T 9 V JVWL 

#U (p-k Fn + y7^k>/ P -^^X?k>/7^ U;Ht rh^t 
Fnk'7^)> #U (p-k FP + ^X5 1 k>/p-/5 1 Mfk>/7^ 
U iHt #U (p-k H D4 : yXfl/>/m-^?JVXf. 

5 I/>/7^ >J;Pm l-7^>^), #U (p-k H P + yX?l/>/ P - 
y^;y7^1/>/7# u;i/^ 2-^?;i/-2-7^v>^;i/), #U (p-k H 

^•;y)^ , J (p-k f ~> x ^ 1/ >/> * =fjvx j-vy/yw )vm 4- 
^^;1/-2-^^V-4-t- h^k°^n;W, #U (p-k Fn + y^f 1/ >/m- 

U (p-k Hn^y^f l/>/p-/5 : M5 1 V>/7^ U ;VSt h U 7iZ 
#U (p-tHn^yXf y>/p-^f^X? y>/7^>JJP 
m u^^izjl/ifjl/), #U (p-hFn^yXf k>/p-^5 1 J^ 
?I/>/7^'J^» 2-7xn;i/-2-7°Pk°;P), #y (p-kFn^y-a- 
5 *?-)V7,^]/y/ v -*3-)V7sJ-V>/7 9 VJVm tert-^;i/),#U (p- 
k Fn^y-ff-^fJl'Xf l/>/p^?;VXf ky/7^ U ;PB6 tert- 

tert-T^W, #U (p-k FD^yXf k>/m-^f H?l/>/ 

) ^i/>/^^^ u;p» tert-^>^;i/), #U (p-k Fn+yX^y>/ 
m-^5 1 ;PX5 i l^>/^^^U;i'» tert-^>^;i/), #U (p-kFD^y 
X?I/>/p-^7Jl/X7l/>/^5X U;vm l-^7Jky^DA^yJl/), 
#U (p-kFn^^Xf y>/m-^f;^f y>/^^^UJ« l-j* 
fJ^^DA^y^), #IJ (p-k FD + yX5 1 I/>/p^7JKf [/> 

) /^^^'JJH fF7kFnk7^), I'J (p-kFn^yXfl'y 
/ P -^fM?y>/X^i/'J^i l-7^>^;i/), #y (p-k Fn 
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*?y7s?-Vy /m-*^)\>7,?-V> / w jvm 1-T?V>?)\,), # 
U (p-hFa^y7fl/>/p^?Jl/X?l/>//^^'JJl/i 

^^^u;pk 2-^^;i/-2-7^*T>^;i/)^ #y (p-b Fn + yxfi/> 

;]/), ^ U (p-h Fn^y^5 : j/>/m-^?Jl'X5 : I/>/^^^ 
4-^^;V-2-^^V-4-T-h^b^n;P), sffU (p-b FD + ^Xfl/// 

■ p-^^;vx^v>/^^^ u jvm h>j7x-j^^jv), #y ( P .tF 
n^y^5 : l/>/p-^f;^?k>/^^^ y U-y7i^JH 
io f JV), #U (p-b Hn^yXf 1/Vp-^^Xf V>/^^^ UJVi 
2-7xn;v-2-^nb;i/), ^<J ( P -b Fn^y-a^f^xf V>/ P - 

fr^j-vy )V*?-v> / v )im tert-^>^;i/K # 

U (p-tFa^yXf!/>/p-IfJl/X5 : l'>/7y'JJ« 
15 ;I0,#U (p-b Fn^yXf l/>/p-X?JkX?l/>/77 U ;HS tert- 

^>^;P0, #L) ( P -kFn^yXfk>/p-xf;vx5 : v>/Ti' l JJl' 

ft l-^il/v^ P^vJI/K #U (p-k^D^yX?V>/ P -lf^ 
Z^U>/7t7 <J)Vm 1-7 #U (p-b Fn^yXfl/> 

/ P -x^^x^i/>/T:7 u;n? 2-^^;I/-2-t^t>^;1/). #y ( P - 

20 b FP^yX^V>/ P -X^X^k>/77 U ;i/Bfe 4-^ ^;V-2-^^ 
V-4-fF7k7XjW, #>J (p-b Fn^y-a-^f^xf k>/ P -lf 
)lZ?U>/7 2V)m tert-7^Jl/)> #U (p-b FD + y-a-^Jl/ 
X^l/>/p-X^^X^^>/7^ 'J;H^ tert-^>^;i/)^ #U (p-b 
Hn^r>'X^l/>/p-X5 1 ;i/y;^l/>/^^i7 U;i/m tert-7^;i/), 3jt 

25 'J(p-tFD^yXf k>/p-X^Xf I/>/^^^UJl/t tert-^> 
FJV). #U (p-b Fn^yXf l/ >/ P -xfJkX5 1 l/>/^^^ ijJVtt 
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l-t^Jlz/pU^t/JV), #U (p-tFn^yX?l/>/p-X?JVXf. 
V>/^^i"JM l-T^V>^;V), #U (p-k Hu^-yXfk>/ 

p.x?;i/x^i/>/^^^ u;i/m 2-^5 1 ;i/-2-7^N->5 1 ;v), #u (p- 

k Fo^yXf k>/p-xfj^f l/>//^^ U;VR 4-^;i/-2-* 
5 +V4.fh7i;7^), #U (p-k Fn^y-a.^5 : KfV>/p- 
X^;V7^V>/^^ U JVM tert-7*^;VK #U (p-kFD + v-a- 

^5 1 ;i/X^i/>/p-x5 1 Ji/X^i/>/ / ^^^ u;i/m tert-^>^;i/), # 

U (p-k Fl=i^^7;5 : -l/>/p-n-7 0 nlf;kX^l/>/T^U;VM tert- 
7>;l/K #U (p-hFn^y^5 : I/>/p.n-ynt:j^fl/>/7^ 
10 U;p» tert-^>^;iO, #1) (p-k Fn + yXfl/Vp-n-^n k;V7 

(p-k Hn^vX^l/>/p-n-7°Dk;VX5 1 l/>/7^ UJH* 2-.*5P 
;V-2-7^V>5 1 ;i/)> #U (p-k Fd^^X^l/>/p-n-7°Pk 0 ;kX5 : - 

15 ^>/7^<;;H? 4^f;i/-2-t+v.4-f h 7k^x;uK #u (p-k h 

^ D^y.a.^^fl/y/p-n.yDlfKfl/Vy^'JJH tert- 
7>;V)> #1) (p-kFn^y-a.^fH?k>/p-n-7 t nk , Hfl' 

u;vfli tert-^>^;i/K #u ( P -tFD+yx?i/>/p-n. 

7°nt:Jl/Xf k>/^^^'JJ« tert-7^;Vh #U (p-tFn + yX 
20 ^l/->/p-n-7°P k°;i/X^ V>/*^# U Jl/^ tert-^>?Jl/K # U 
(p-k F n + ^ U >/p-n -7° P k^X ^ 1/ ^ ^ U ;i/ft 1-^ 
' P'X + vAO, #U (p-k FD^yXf l/>/p-n-7 , OkJl/X 

f P>/^^^UJVi l-7^Y>f;i/), #U (p-k Fn + yXfl/> 
/ P -n-7'nmfk>//^^'JM 2-*^;W2-7^>^;i/),^ 

25 U (p-kFn + yX?l/>/p-n-7 t Dk°Jl'X5 1 l/>/^^^JM 4- 
^f^-2-t*y-4-f h 7k7X;i/), #U (p-kFn^y.a.^^X 
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J-V>/ v -Yi-y°U\i)V7s^V>/ Z U JVM tert-T^Jl^ #U (p- 

tert-^>^;V), #L) (p-b FD^vXf l/>/p-^ V^OlfJl/Xfl/^ 
/7£ U )im tert-7^;i/h #U (p-b Fn^y^f l/> /p--f 7 7° D 
5 b;PX^l/>/77 ij^R tert-^>?;i/), #U (p-b Fn + yX^V 
>/p--f 7 7°P ejl/Xf l/>/7^7 U )VM l-*^)Vis$U^i/)V), 

#l) (p-b Hn + ^y;^^>/p-^y7°Dk Q ;py;5 : -i/>/'T^ u;vm 1- 
T^>^V), #L) (p-tFn + yX?k>/p-^yy°nk'j^fl/> 

/r^u;p» 2-^^;p-2-t^t>^;^), #u ( P -tFn+yxfi/> 

10 /p->f 7 7°P MhT.^Vy/JZ VJVWt 4^^.24^V-4-f.b7lf 
7=W, #U (p-b Fn + y-a^fjVXfk>/p-^y7 , nt:JWf 
l^>/T^U;i/» tert-7*^JI/K #U (p-kHD^y-a.^^l/^^l/ 
>/p--f V7°nb;VX^k>/7^U;i/m tert-O? 1 ^), #U (p-b 
Fn^yXf V >/p--f V 7° D b;i/X ? 1/ >./' * * * U ;H? tert-7*5P 

15 #U (p-b Fn^y^?l/>/p-'f V 7°p bVPX^ 1/ £ ij 

tert-^>^;i/)> #U (p-b FP.^7^1/>/p-<7 7°nb;i/X 

x^i/>/ P --r y7°nt°jkxfk>/^^^'jjn i-t^y>5p;v), 
#u (p-b Fn^y7fi/>/p-^ v 7°n b;i/X^ vy/% $ v yjiwt 

20 2-*5P;i/-2-7^V>5P;V), #U (p-b F P^yXf - V >/p--f 7 7' P b 

(p-b FP + i/- ol-^J-)]/^^- V > V 7°P b;P7^]/>/^7 

U;l/^ tert- 7 #U (p-kFn^y-a-^fJl/XfWp.-fy 

7°p b;i/>;^(/>/^^7 u;pm tert-^>^;i/h #u ( P -tFn^y 

25 Xf^>/p-n-7'fMfk>/7^ U tert-7^;i/) , # U (p-b 
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#U (p-t HD^^X?W>/p-n-^Xf k>/7i"JJ« 1-*^. 
JV^^DA^yW, #U (p-tFD^yX?l/>/p- n-^J^fl/ 
>/T^U;^ 1-7^t>~p;|/K #u (p-hFD + yXfl/>/p-n- 
2-,^^;i/-2-7^' t>5f;i/), #u ( P -t f 

-4-T- b 7 #U (p-t F n^yXfl/>/p-n-7fJ|/^?l/ 

7<?)VZ l ?l'>/'*99 VAWt text-^>^JV). #U (p-kFD^y^ 
^V>/p- n-7"fJV7fl/>/^^^ U;VBfe l-^f^y^ pa + J/ 
#U ( P -tFo^yXfk>/p- n-7'fJ^fV>/^^^/'JJV 
ll-7^>fjW, #u ( P -kFn^yX^y>/p-n-7m? k 
>/**£U;W8 2-^^;i/-2-7^V>5= : ;P), #U (p-tFP + yXf 

7tf7^), #U (p-t Fn^yXfk>/p--fV7^Xfy>/7 
tert-7>;i/), #U ( P -tFn^yXfl/>/p- -fV7^M 
^>/7£ U;P» tert-^>^;i/), #U ( P -kFD + yXfk>/p. 
-f V7^VXfV>/7^ i.^Jk/7DA^yjl/) > #U ( p - 

t FD + y7?k>/p- y7^Xfk>/7 7 U 1-7 ^ > 
^Ah #L) (p-t F P + yXf l/>/p- -1* V7f Jl/Xf l/>/7^ U 

;m 2-^^;p-2-7^v>^;v), #u ( P -t FD + yxfk>/ P - -r v 

U (p-t FD^yX?l/>/p-f 7 7^X?V>/^^^UJ^ tert- 
7*9- )V), # U (p-t FD + yxfl/7/p- -f 77fJV75 : I/>/^^ 
^U;H» tert-^>?;V), #U (p-t Fn^y7^1/>/p- -fV7fJl/ 
X^V>/^^i7 V)VWl*?-)l>i'? n^^yJV), #U (p-t FP + y7 
^l/>/p- V7?M?l/7/^^^ 'JJ«7^7>fJV)^'J (p- 
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-2-7^^>^;i/), #U (p-t FD^yX^I/Vp- -f V7^M?l/ 

>/^^^u;^ 4-/f;v-2-t^y-4-fb7if7cuk), #u ( P -tF 

l/>/p-sec-7>jl/X^ V y/TZ ] J JVM tert-7^JI/K ^ 
5 U (p-t Ho^^^^lx>/p-sec-7*?;l/X^^>/T^ U;i/M tert- 
^>^JV)> ^<J (p-t Fn^>7^V>/p-sec-7^Jl/?;^I/>/7# 
U;Ptt l-^^y^A^yj^^iJ (p-kFD^yXfl/> /p-sec- 

^i/>/ P -sec-7'^;Px^i/>/T^ ij^k 2-^^;i/-2-T^V>^;i/), 
10 #U (p - k H n ^ y X f y >/p-sec-7^ f 1/ > / 7 ^7 U J« 4-^ 

^;i/-2-^v-4-T- h^tf^-;i/), #u ( P -t Fn4^>x^l/>/p-sec- 

7^;i/X^l/>/^^^ tert-7^Jl/), #U (p-tFU^^f 

l/>/p-sec-^5 1 ;i/y;^I/>/><^^ ij;PBi tert-^>^;i/), #U (p- 

t FD^^x^i/>/p-sec-7^;k^9 : -i/>/^^^ u;i/m i-*^;v 

15 v^a^vj!/), #U (p-t Fn^~>X5 1 l/>/p-sec-7^;i/y;^l/> 

zr^)V7,^-vy/^^!7 u;vm 2-j*^;W2-7^v>?;i,k $u ( P -t 
Fn^i/75=-^>/p-sec-7^;Px^i/>/^^^ u;vm 4-^^;P-2- 

+ F 7 t^-JP), #U (p- 1 F P ^yX? V >/p-tert-7/5P 

20 ;i/7?l/>/ / T^ U;pR tert-7^;V), #U (p-t Fn + yXf y>/ 
p-tert-7^;!/7^1/>/' 7? D;W* tert-^^k). #U (p-t F*D* 

y^j-vy /y-teTt-v'j-kT.j-vy /y z u i-^j^>^da^ 

->;P),-#U (p-t Fn^y7fk> /p-tert- 7'^7>f l/>/7 7 'J;P 
tt l-7^T>^;i/), #'J (p-t FD^y-X^l/>/p-tert-7^;i/X^ 
25 k>/7^'JJH ^f^^yf^), 5j^iJ (p-hFn^yxf 
l/>/p-tert-7^;i/.X^l/ >/7^7 U )Vm 4-^ 9-)V-2-i$-3r V -4-T" F 7 
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¥y~)V), #U (p - h F P + ~> X ^ !/ > /p-tert- 7*^ ;i/ 7 ^ k > / 7 ^ 
U;V» bU7x^V^^V), #U (p-h FP*^X^l/>/p-tert-7* 

^;px^k>/7^ u;v» jtfu (p-h hp + 

vX5 1 l/>/p-tert-7^;i/X5 1 l/>/7^ U )VM 2-7xrjl/-2-7°P h° 
5 ;i/)> #U (p-tFD^y-a-^Hfl'> /p-tert-7*^ il/ 7 ^ W > / 
7 tert-7^jl/), # U (p-h KD^^-a-^5T-;i/X-71/>/p- 

tert-T^l/X^l^/T^ tert-^>^;W, # U (p-tHn^> 

z^vy/v-text-y^frx^-uy/tzwiim tert-7^JV)> #u 

(p-h HD^vX5 1 I/>/p-tert-7^;PX^l/>/^^^ U;VK tert- 
10 ^>5=-;P), #U (p-h H P ^ ~> X 5F- 1/ > /p-tert- 7 )V ~AJ- V y / -9 

^vX5 1 l/>/p-tert-7^;i/X5 1 l/>/p<^^ ij 2-pWl/-2-7^ 
^>^JV), #L) (p-h FP + ^7^l^>/p-tert-7^;i/X?^>/^^ 

15 ^u;p« 4-^^;i/-2-^-^v-4-x h^.tf^-;i/), #u (p.tFn^yx 

#U (p-h F D^rVX^l/>/p-tert-7^;i/X^1/>/A^^ U 
1,1-^71^1^), #U (p-h F P 7 ^t/> /p-tert- 7*3^7 
2.7i-JW2-7n h;i/), #u (p-tHn^y- 

20 a-^^;i/X5 1 l^>/'p-tert-7^;PX?l/>/^^^ U;V^ tert-7^ 
#U (p-hFn^y.a4?JVXfV> /p-tert-7 ^)V'A^Vy/ 

tert-^>^;i/) swgitfsns. 
:nf»©tTfe, smm, i^>^wi^, M^ta^u ( P - 
h Fu^yx^uy/x^yy/ypVJiM tert-7>;v), #u ( P -h 

25 Fo^yX?V>/Xf l/>/77 U;Hft l-^^^v-^n^^;!/), 
#U (p-h Fn + yXf l/>/75 1 l/>/77 l JM l-7^V>^;V), 
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#U ( P -hFn + yX5 1 V>/^fV>/7^'JJH 2-*3\>V-2-7^ 
~?yj-)V), #U (p-tFD^^fl/>/Xfl/>/7^'JJVI 4-* 
^;i/-2-^-^V-4-T-b^tf^^;i/), #U (p-b H n + yX?l/>/p-^ 

• ^;i/X^l/>/7^7 >j;i/® tert-T^JW, stfU ( P -tFD^yXfI/> 
^l/>/p-;<^;kX-;P [/>/7 7 ij>B6 MfJl/y^nA^^), # 

u (p-b Fn^vx^i- >/m-^9 : -;vx^V'>/7^ u;n? l-^g^v 

*s9W\**/)V)* #U (p-hFn^yXfl/>/p^^Jl/XfV>/7 
PVfrWt l-7&-?>^)l), a|?U (p-b FP^X^l^/m-^jl/X 
3 f-Vy/JZ V)VWt l-7^T>^;i/), #U (p.hFn^->7?l/>/ 
p-^^^X^VV/T^U^K 2-^?;i/-2-7^v>^;V), #U (p-b 
Hn + vXf ^>/m-^^>;5 : W>/7^'JJ« 2-^;i/-2-7^T 

>^;i/), #u (p- 1 f d ^ y x f k >/ P -^ f f k > / 7 ^ u 

4-^iW2-t^y-4.fF7H7^) ( #U (p-kFD^y^fl/>/ 

#u ; (p-b FD + yxfi/> / p-tert- ~7 *?•■)}/ v y / 7 & u;i/» 

tert-T^Jl/K #U (p-b F D + v'7;^y->/ / p-tert-7^;I/X7-^>/ 
7^U;vm # U (p-kFn^yXfl/>/ 

p-tert-75=-;i/X^V->/7 7 U ;W» 1-7?*? >^)V) , #U (p-bFn 
3 ^y-X^l/>/p-tert-75 1 ;i'X^l/>/7 7 U;Vm 2-^^^-2-7^*7 
>^;k)> #U (p-b FP^^X^l/>/p-tert-7^;VX^l/>/7 7 u 
;vm 4-^^;i/-2-^^7-4-7-b^b^n;l/) TOSK, #U (p-b 
U;i/|t tert-7^;P), #U (p-tF 
'>/7^U;i/» l-^Jk>^D / \^yJl/) ) $ 
U (p-b Fn^yxf V>/Xfl/>/7^ U JV-Bfe l-7^>fJV), 
#U (p-b Fn + yXf k>/.X7l/>/7^'JM 2- J* 3^-2-7^ 
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^yj-)V), #U ( P -tFD^yXfk>/Xf^/7^JM 4-* 

^X^l/^/T^ U;pft tert-7>;VK sJ?U (p-h Fn + y7f^> 
/ P ^?;W^V>/7^UJHI l-^^Jl/y^DA^yjk), #U (p- 
5 tFn^yXf I/>/p-^^Xf y>/7^'JJl'i l-7^>^), 
#>J ( P -hFD^yX?l/>/p-^5 1 JVX9 1 V>/7^'JJl/t 2-^3^1/ 
-2-7^^>^;i/)> siMJ (p-h FP + y7?k>/p-^fMf U>/ 

10 D^yXf l/>/m-/f ^Xf l/>/7^'JJH l^^y^DA^ 
->;U), #L) (p-bFn + yXfl/>/m^^Xfk>/7^'JM 
l-ryv>^;p), #U (p-tFn^yXfV>/m-^fJUf k>/ 
79V)Vm 2- j* 3^-2-7^ ^>3\HO, #U ( P -bFn^yX?l/>/ 

-fl£5$ [5] ^^ns^'jv-o^sfs, -jk^ [i] T^sn 

^tyY-MCltf^b^fc^t/^-, -feS [2] 

n§t y v^fi©Stfj;§H"-;H^lit /t-romKjS [3] t 
fc£D < 5 «fc -5 B-S- L/ , ^ 7 V - \z M h T 1 ~ 10 m®M © « S 

25 0.1-30 ii%®i^nisj, mxttrvj v 7?u- h u;k 2,2*-r 

y tf X (2,4- ^^?JW\'l/n-F U 2,2'- 7 V* fcf X (2- ^^T'DIft 
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)V, j&nfcJVU^ ;i/^©#ffiT, 50-150°CT 1-20 0f 

fc«fcD-jft5£ [5] T^^tl5^UT-^#e>n5. • 
5 [5] t^$tH.lUT-0lI^^fl (Mw) te, K 

3,000-50,000, Iff £ b < 5,000 — 25,000, «k D £F S L/ < }$ 5,000 — 
20,000 T^§o Sfc, ^©#ftg (Mw/Mn) te, St 1.0-3.5, 
L < }$ 1.0-2.5 tW. 
-JftS [13] ^^tl§lUV-©M^tlt}t M;U«U (p- 
10 t FP^vX^l/>/p-tert-7* h^vX?I/>), # U (p-hFP^^X 

15 I/>/ p-tert-7>^rv-*;|/^njl/^ h^^>x^l/» WW£>ft, ^ 
Tfc, #U (p-fc Fn^->X^l/>/p-tert-7 < h^^X^V», #U Cp- 

• M*.k£#H¥ 4-221258 tl¥ 8-123032 #&$U tl¥ 

20 10-53621 ^'jkm&\Z&m<DJS&K:mVTftZ1£&Ko 

-m^ [13] TS$ni)^n-0iM^i (Mw) a 

S 3,000-50,000, 0%.l<<lt 5,000-25,000, £D£?£L<ki 5,000 
-20,000 TS§„ ^-<Z)^t!(S (Mw/Mn) It 1.0-3.5, $? 

SL<tt 1.0-2.5 

25 [i 3] Tjssns^ijT-a, -«S[5]^§n§^<j^ 



WO 03/007079 PCT/JP02/06218 
28 

U ^-£-Hfe5fc[ i 3] T?^$n*#U V-tOfcJjfifcLT, a«9 5 : 
5-60 : 4 0T?*0, » £ L < 9 0 : 10-70 : 3 0tS§ o 

-jrs; [i3] T^$ns#u v-t-KS[5]^§n5i'j 

t$fi#bTffl^5*^tfi, ±|20-jK!5£ [5] S^fiJSTSBfc-JR 
5 ^[13] £±fELfc£n#J«£&S «fc5 t^fe^inUT^VsTfeJ:<, 
fUJLfc-fSjS: [5] tW8Ufc-«S [1 3] fcfciiffiU 

io [4] i?w$naifcit«MitK:«kD«*55^*r (sir, 
m^^mi tmz-rzo) ^±mr^m^^t^^ a [4] -r^ 

[4] T^$n§ti^jit ss^&^^f %t&\z$im 
m\zM-r^mmm.wm^m&T^^-m^ [6] T^$ns»i 

it^xm*&& mmiuztt^Tz-M?: [7] x^zti&mm^Mtiz 
*mzn, [6] T?^$n«K5i54Si3fc^-jRa: [7] ts^ft 
sK56^»JS**¥Sn?fflViT'b«tvi^ -jK^: [6] t^^nstf 
^^j^-jgiC [7] T^^n^m^^^Ji^*^ ism^±M^bTffi 
25 ^%z\tx\ mz^mmih, mmm^m^m^m^ mmn^-xom 
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-jess [fe] T^^ns^^R^-flss [7] t^$n§iM 

C6] T^3ft5B^£^©^#M;fttf-jR5£ [7] 

5 ^©-ig^ [6] T^^n^m^^^Jt-iss: [7] -r^^n^m^^ 

^J©M^lt^«> S«ftT2 : 1-1 : 5 0.16fflT?fc£ LV>. 

[6] T?wSn5*«§S(O^WtLTtt, «X.ffy7i- 

n^>-iz>XJl/*^- Ki?7i-Jl/ 4-^^7xrjl/7Jl/*-7A 3- 
A 3,5-i?- h n^;>if K y7i"^ 4-/fJV7x-H 

WntfA 3-hU 7;i/^-n^^;i/^>if >x;i/*^- 4- 

15 ^fJk7x^JVXJ^-7A 8,5«i?.h'J7^tD^5 : M>f>X^ 
^-b,'77x^ 2 ) 4-y^fJk7i-JWJ^r7A^>3'7JW 
n^>if >x;P*^- K y7i^ 2,4-^^fJk7x-MJV*z7 
A 2,5-v? □ n^>if K y7i^ 2,4^^;i/7x- 

^X^^-^A 2,4,5- h U X p p^>if >X;l/*^~ K y7x"^ 

20 2,4-y^fi!/7xZJUJ^-7A 3-- h D^>if >X;l^^- K V 

yx.~)V 2,4-^^5 : -;V7xn;i/x;p^^^ a h p^>-t?>x 

K y7iz^ 2,4-y^^7x^Jl/XJV*-7A 8- MJ y A 
^D^^;i/^>if>X;l/*^- K y7i^ 2,4-y^Jk7i-J^ 
;i/^-<7A 3,5-y-h'J 7WD)l5 1 M>f >X;P**- K -77i" 
25 )V 2,4,6- h U ^f^7x-^XJl/*"7A^>^ 7 P ^ >if >X 
;l>#*-K v7x~;l/ 2,4,6- h 'J Jl^7x "JP7,^*^7A 
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- £7 pn^>i£ >7<)lft%- K y7i^ 2,4,6- b U ^fJV7x^J^ 
;V^-^7A 2,4,5- h U ^7 n D^>if>x;i/^^- h> P7 x.~)V 2,4,6- 
b 'J^Wi=HM = ")A 3-~ hn^>f>7M^- h, y7 
x-;V 2,4,6- b iJ^^7x^M-9A8,5.^Z b D^>if >X 
5 K ^7x~^ 2,4,6- b U ^^7x^HJk*^7A 3- h U 

yilitru ^^;k^>-€>x;v*^- K y7i-f 2,4,6- b U 7 
x -;P7;^r.7A 3,5-5?- b u y)V*u*?-fr^>¥ h, 
y7x^j^ 4-if^7i- JVX;i/*n^7A^>^7JV^-n^>if >x 
K y7iZJl/ ^IfJ^x-Jl'XMz^A 
10 >if >X;i/^^- y7xZ^ 4-X^;i/7xnjV7;l/^X7A 3-b 

7>;i/*x7A 3,5-v-h u y;i/^-P^^;i/^>if >x;i/^^- b> >^7x 
x;b 4-n-7°a H;v7xn;vx;v*n^A^>^7;i/^-ri^>if >tjv 

i|s^-hr77x^ 4-n-7°P t!^7x^XJ^^7A 3- b U 7;i/^ 
15 n^;V^>i£ >X;i/^^- K y7i ~)V MV7'nb°JV7x^JkX 

7^^>^7;i-^-P^>ii>x;i/*^- K ^7x^ 4-^77° 
o tfji/7xxji/7;]/^x7A 3-b U 7;i/^n^^;v^>^>x;P^^ 

- b, v7 xXjl/ 4-n-7fJl'7x-JVXJV*-7A^>^7Mn^> 
if >X)Vft*- K v7xX7l/ 4-n-7 , fJk7x-JWJW^'7^ 3- b U 
20 77V^n^?;i/^>if >7;b*^~ K y7i = ^ 4-< 7 7'5 : Jk7x- 

;kx;b*x7£^>^ y jv^-a^y^yyjv^^- 77x^ 4- 
-f V 7*f^7x-JWW- 7 A 3-b U 7;i/^D^^;i/^>if >X71/ 
*^-K y7x^ 4-sec-7>;i/7x-;i/7;i/*X7A^>^7;i/^ 
n^>if >7;i/*^- b, y7x"J|/ 4-sec-75"-;i/ 7x"Jl/XJl/*-7 
25 A 3-h'J7JWn^fJK>t*>X;^^"h, > ? 7xx;b 4-tert-7* 

^;P7xx;v7;i/^x7A^>^7;i/?rn^>-if >7;i/^^- k -77 
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x.~)V 4-tert-7^)Vy x.~)V7>)Vft~y A 2,5- 13 U^>if 

K y7x-JP 4-tert-^>;i/y x-^Xjl/^^^A 2,4,5- h U # 
np^>if>X;P*^- h,y7i^ 4-tert- 7'^ ;i/ 7x^^XMz 
7 A 3-~ h P^>if >7JI/4^- K v7jc 4-tert-7^;i/7x~ 
5 ;VX;V^^7 A 3,5-7^ h n^>-tf>X;V*^- f,y7i"^ 4-tert- 

7^;i/7x-;i/7Jk7jN^i7A 3- h u 7;i/^-n^^;i/^>if >7.;i/^^« 

— K y7x"^ 4-tert-79 i ;P7x^;P7;l'^ r 7A 3,5-y-h'J7^ 

^-D^^;i/^>if>7;i/^^- hux (4-^^;i/7xn;i/) x;i/# 

^ l 7i^^>^7JVtD^>i!>7J^^-h, HJX (4-^^7i^ 
10 Jk) X^*^7A 3-h 'J 7JVtn^?JK>^>XJ^^- h, HJX 
(4-^^7x-JW x;i/*"7A 3,5-y-bU 7)l*tl * <?)V< >if > 

x;y*^-K HJx (4-x^7izjy) x;^z7A^>^7;w 
p^7if >x;i^*- K hux (4-n-7°n tf;i/7xn;i/) xj^^7 

A^>^ 7^^P^>if >7>;l/*^- h> h'JX (4-f 77°P tf;P7x 

15 7<;i/^-7A^>^7;i/^D^>if >x;i^*- K hUx (4- 

-r V7°n ¥)iyx.~)V) x;i/*-7A 3-h U 7;v^-Py<?;i/^>if>x 

JV**-K MJX (4-Y 7 7°Plf ;i/7xnjl/) 7JV*"7A 3,5-7- 

NU7;vtn^fM>-l?>^;i'*^-h, tfx (4-/f^7x-;y) 
7i-;vxM-^A^>^7;W0^>f >x;i/3t^- k tfx u- 

20 ^^7x"JV) 7irj[/7JP*-7A2 ! 5-y^nD^>if>7J^^ 

-K tfx (4-^^;i/7xn;i/) 7x-jw;1/*^7A 3-h'J7J^n 
*^;w*>i?>x;p#*- k tfx (4-^^;i/7x-;i/) 7x-;yx;v 
*~7A 3,5-v-h u 7;v^p^^;k^>if>x;v*^-h^^^^?> 

n> £f£L<&, 77x-Jl/-2 ; 4,6-h U ^^7x-Jl/7J^-7A< 
25 >^7Jl/tP^>t f >XJ^^- K y7x^-2,4,6-F l J^fJP7x 

- ;vx;i/*~7A 3-h'j 7;i/^p^^;i/^>-iz>x;i/^T> - 7 7 x 
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~;t-2,4,6- h U /^7i^XJk*^^/A 3,5-V- h U yjl^tn^^ 
~<7A 2,5-^7 pn^ii^T;;!/^- h,^7x^4-^fJP7xZ 

5 ^fjP7x^jK;v*-'M 3- h u 7;P^u ^^;i/^>if>x;i/*^ 

- K ^7x-JM-^^7i-JUJ^-7A 3,5-^7- h U 7)V*U 
^^;V^>if >7Ul^^- K ^7x^JM-^^l'7x^HJ^^7 
A 2,5-^on^>f>xW^MTSD, i^JL<tt^7x 
n;l/-2,4,6- b U ^^7x-;PXJV*Z^A^>^7;Vtn^>f >x 

10 J^^" v7x-JK4,6-f 'J ^7x-jV7Jl/*^7A 3-h'J 
7 ;i/^D^ 5"- JP^>if >7JV*^~ K y7x-^-2,4 ) 6-hU/?JV7 

x~j]/x;i^-7A 3,5-v?- h u 7;i/^-o^^;u^>^f>x;p*^- k 
v y x - ;i/-4-^ ^ju 7 x ~ n 7 A ^ > ? y )VOr u ^ 7 if > 7 

K y7x-JM^^7x-.)k7J^^7^ 3- h U y)V^U 
15 ;Wl^>if >7>;i/*^- h, y7i-Jl/-4-^Jl/7x^HJ^^7 

— tea [7] rK-zn&nmtkmtDMtfomthxfe, mxuvvy^ 
-;i/7.;v^-7A^>^7;p^-p^>if K h U 7x^ 

7JP*^7A 2,5-y? P P^>iz>X;V*^- K MJ 7x-Jl-x;i/* 
20 2,4,5-hU^PP^>if>X;k^^-h, h'j7x^XM^ 

7A 3-n h P^>if >X;l/5tN^- K h U 7x^7W^7A 3,5-v 

- h P^>if >X;i/^^- K h ij7x-MJl/*"7A 3-h U 7;i^ 

n^;K>i£>x;]/**- K h 'J7xzmjv*^7^ 3,5-7 h u 
7 p ^ >if > .x h mftm tfzn, £ L < & h u 7 
25 x^;vx;p^-7A^>^7;i/^-p^>if >7;i/*^>" hU7x— 
jvtui^-^a 3-b u 7;i/^-P^^;i/^>if >x;i/^^- HJ7x 
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-fet [4] (Xtt-JR^; C6], -jRS: [7]) 7?ml£ti&m%!kmz. 
' fiP"fe, [8] 




10 [5*** R 9 ^tiffBilWICo] T^$ti2»fb^^^M^«-fb^^I/>, 

15 nftic-flgjS; [8] T^n-Mb^rtj© o.5~ 3{g^;i/^TfH 

C9] 

JT)-MqX [9] 
(R 10 )n 

[3£^ R 10 RtfnfeffmtmVr&Q, XiiADT-^gf^It.] 
tS^n§^U ^^-^WHS-lO'-lOO'CTSSJnbfcft, 0 -lOO^T 
0.5-10 I^M^SJS£ii3o MJSHTtJL RJ6?K*0-30 , CT?MA« 

**Bft***7fffla*rsJ:i:K:«t D» TIB-JKS; [10] 
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PCT/JP02/06218 
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[10] 



Cig&U Z.n\Z 0.9-1.5 ^;KZ)TfH-jt^ [11] 



[iS*. R 4 ~R 8 teffifB^DT* Z(Ug + , Na + , K + » L 

$n^#ax;v*>^il&miinb, o~5o°ct o.5~2ommMWEfo-z 
ittat-m^, [4] [6], -$55 [7]) 

-ftS [12] ^$nSM©^tlTH Miffy7i 

-;i/3- Fx7£ ;t7JI/tn^^>^jW^-h, ^7x^a 
2-7;i/^n^>if >x;i/**- F, i?7x^a - F^7A 

□ ^>-tf >X;1/t!n^- K y7i"Jk3 - F~7A 2,4,5- b U 7 on 




R 5 R 4 



[11] 



R 7 R { 



WO 03/007079 PCT/JP02/06218 

35 

^>if b,^7i^a - F~7£ 2,5-^^np^>if 

7771/^- K y7irjl/3- F~>7£ 2-"hn^>f>XJl/* 

K ^7i^a-F^!)A 3-~ h D^>if >x;i/*^- 

5 ;pa-Fn^A 3,5-v~ h n^>if>x;i/^^- K i?7x^a- 
2-b U 7Jl/^-n^^Jl/^>if 77Jl/*^- K v7xn;V 
h-F-^a 3-h u y )\<jrx2*^)V^y"£ >7;i/^- v7x 
z^a-K-7A 4-h u 7;i^p*^;i/^>if>X7i/#*- K v 
7x-;^a- Fz7A 3,5-^- f u 7;^P^;v^7-t£ 
10 - K v 4-^fJV7x^a^- Fn<7A ;t7Jl/ta7^>x;^ 
*-K ^4-^^7i^a-F-7A ^\7°^T-*77 7;V:tP:t7 
777Ji/zt^-K v 4-^^;i/7 xzjva- f~7 a ^777;]/^ 

n^>if >X;V^^- K ^ 4-^^7x^3-F-7A 2,4-;7 
7;V^D^>if K V 4-^fJV7x^3-F^7A 

15 2-7;i/^n^>if >X;i/^^- h, >? 4-^f jk7x"j|/3-Fr:7A 

3- 7;i/^D^7ii77;i/^^- K V s 4-^;i/7x-^3- F ~<7A 

4- 7;i/^n^>ii>^;|/^^- T 5 4-^f jV7xrjl/3- F"7A 
2,4,5- h U 7 pp^71£77;^^- K V 4-^^;V7xxi;P3" F~ 
7A 2,5-y7 P P^>*fe?77J]/:fc*- K v 4-^^;i/7xnjl/3- 

20 'F"7A 2ChP^>f>XJ^^-b, ^ 4-^^7x^3- 
F^^A 3-^ h P^7if >7;i/*^- K v 4-^ ^71/7 x " ;l/3 - 
4-" h P^>if>X;i/*^- K 7 4-^fJl/7xZjl/3- 
F-^A 3,5->?~hP^>i£ >Z)Vft%- K i? 4-^^7x-^ 
3- F-7A 2-FU 77l^P;*5P7l^>if7X;t^^~K v 4-7- 

25 ^;i/7x-;V3- F~ r >A 3-h U 7^^P^^;i/^>if >XJV*^ 
- K v 4-.^fJV7x-JB-F-7A 4-F'J7JI/tn^fJH> 
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if>x;v*^-K ^4-^?;i/7x-;i/a-^-^A 3,5--7-FU7 

*?-)VOJi>X)V&*~- F, V 4-X5PJl/7xXJl/3- FX7 
A yt7Jktn7^>7JV*^-H^ ~7 4-If;i/7x-;V3- FX 
7A ^7°7x#7;^P:t-7 7 77;F*^- F, y4-I^7i" 

7xx;i/3-Fx7A 2,4-v7;i/^-n^>ii>xjl/*^- K -7 4- 

4-x^;F7xx;P3- Fx7A 3-7;v^n^>if ks? 
4-x^;i/7xx;i/3- F-7A 4-7;v^-n^>if >x;i/^^- F> -7 

10 4-If^7x^^a-hX7A 2,4,5- F U 7 p D^>if 77;F4n^ 
— K y 4XfJl/7xX)l/3-H-7A 2,5-^77 n P^7-if77UF 
sfc^-K ^ 4-IfJl/7x-jy3-bX7A 2-X h P^>if >X;V 
**-K ^ 4-lT^7x"ia-hX7A 3-X F P^>if 77UF 

tf^-F, 4-x^;P7xx;i/3- F-7A 4-x F n^>if >tjv 

15 tf^-K i? 4-X^;i/7xX;j/3- F-7A 3,5-7x F P^7izf 7 
X;i/^^-h> z? 4-I?JV7x-Jl/3- F"7A 2-h'J7jVtP^ 
^^^>if>X;U*^- F> v 4-X^7xXH- FX7A 3-F 

U 7;v^-n^^;i/^>if F, 7 4-x^;i/7xxjF3- f 

-7A 4-F U 7;i^P^;P^7i£7X;F**~ F> y 4-If^7 

20 xx;V3-Fx7A 3>7-F u 7;v^n^^;v^>if 77;]/*^- 
K z? 4-7°n tf;i/7xx;V3- FxyA ;t7MD7^>7J^ 
V 4-7P tf;P7xXJi/3- Fx7A ^\7°^x*7;v^p^- 
##>X;i/7js*-K 7* 4-7Ph°;i/7xx;i/3- Fx7A ^777 
;i/^p^>if >x;i/^^>" F, v 4-7p tf;i/7xx;i/3- Fx7A 

25 2,4-y7J^P^>i!>X;^^- F, v 4-7°P H;i/7xX;V3- F 
X7A 2-7;V^P^>if 77;!/^^- -7 4-7°P tf;V7xX;i/3 
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~b~7A 3-y)V^ru^>^>^)V^^-h, ^ 4-^n^7i^ 
;i/3- bn7A 4-7JV^-n^>if>x;v*^" K v4-7°ntf;V7 
x^;i/3- F-<)A 2,4,5- b U # n n^>if K v 5 4- 

7p h°;V7x-;i/3- b-7A 2,5-^-^ n n^>if >x;v*^- k 

5. 4-7°P t!;Pj7xn;P3- b*~>7A 2-^fD^>if>XJV*^-h, 

S; 4-7°n tfJl/7xn;i/3- F^7A 3-- b P<>i£ >X;i/*^" b , 

V s 4-7°n tf;P7xn;va- b~yA 4-~ b u^>if b> 
5? 4- 7° p h° 7 x 3 — b — 7 A h n^>-if >x;i/^^ 

— K S> 4-7°d tf;i/7x-;P3— b~7A 2-h'J7Mn^;K' 

10 >if >7;l/*^- K v 4-7°P h°;i/7x-;V3- Kn7A 3-bU7 
7A 4-h'J7^tn^5 1 M>-lf>X;^^-h, V 4-7°Pt: 0 ;l/7 

3,5-y-hU 7;p^n^^;i/^>if>x;i/*^- 

K v 4-i* 7 7°P tfJU7x^;i/3- b~7A ;t7J^D7^>7 
15 b> v 4--f 77°P t°;i/7x-;i/3- F~7A / \7°^x*7 

)V$-£lX7#>Z)l>'fc*- K v 4--T V7°P tf;i/7x^;i/3- 
A ^>^7jI/^n^>if>7;V^^- y 4-1 , V7'DHJV7x- 
jl/3-F^7A 2,4-v7;P^D^>-tf >X;V^^~ b> v 4--f 7 7° 

□ tf;^7x~;i/3- F^7A 2-7^^D^>-tf >x;i^*- b, 5? 
20 4-< 77°a H;V7xn;i/3- F-7A 3-7 a ^ >if > x * 

— b, V 4-< 77°P tf;i/7x-;i/3- F~7A 4-7;U^P^>if > 
XjV*^- K -7 4-< 77°nt°;i/7x-;i/3- F"7A 2,4,5-bU7 
PP^7i£>X;i/**- K v 4--T 77°P If ;i/7x~;i/3- F -7A 
2,5--77 D P^>i£ >7Jb4^- K -7 M77 0 Dt 0 JI/7x^JV3- 

25 F~7A 2-~ h P^>if>X;i/7jN^- b, v 4--f 7 7°Ptf;i/7x~ 
Jk3~F~7A 3-~ b P^>if >X;i/^^- h, 2? 4--f77°Pb°;b 
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7x-;i/3-Fn7A 4-~FP^>if>x;i/**- K y MV7° 

4-fV7°D H;i/7x"jI/3- F ~ 7 A 2- F U 7 D ^ ^;F^ >if 

>x;F**-F, v 4--Y V7°p tf;i/7x^;F3- f^7A 3-hU7 
5 ;i/^n^^;i/^>-if >x;i/*^- ^ 4--rv7°nt!ji/7xr:;i,a- 
F~7a 4-F u 7;p^P^^;v^>if>x;i/^^- K ^ MV7° 
ntf;i/7xn;i/3- F~7A 3,5-y-h'J 7)V^a ;*^;F^>i£ >x 

;F^-F> 4-tert-7>;V7xn;V3- F~7A ;t7J^D7 
7>7jl/*^-F> v 4-tert-75 : -;i/7x-;k3- H"7A *\7* 9 *r 
10 #7;F:tP:t7 7>7;t^^- v 4-tert-7^;V7x^;i/3- F~ 
•7A ^>77J^P^>i£>7J]/*^- F, y4-tert-7*fjl/7ir 
j|/3-F-7A 2,4-^7;P^D^>if >X;i/^^~ Fs V 4-tert-7* 

f J^x-JPH- F - 7 A 2-7;F3*P^>if >x;f**~ F, -7 4- 
tert-7^;i/7x-jl/3- F" 7 A 3-7 P ^ >if >7;l^*- F> 
15 v 4-tert-7^;i/7x~;]/3- F — 7A 4-7;i/^n^>if>x;V*;^ 

-F> v 4-tert-7^;i/7x"Jl/3- F"7A 2,4,5- F U 7 P D ^ > 
if>X;p*^-F, ^ 4-tert-7^;F7x-;P3- F-7A 2,5-v7 
nn^>if >X;l/^^- F, ~7 4-tert-7*^;i/7 x ~;i/3 - A 
2-n F D^>if >7;V^^- F, 5> 4-tert-7^;F7xn;P3- F-7 

20 A 3-^ F U^>il>7;k^^- F, -7 4-tert-7^;i/7xn;F3- F 
n7A 4-" F n^>if >7JF*^- F, -7 4-tert-7>;F7xn;V3 
— F n 7 A 3,5-yz F P^>i£ >7;i/*^- F^ v 4-tert-7>;i/ 7 
x-Jl/3- F ~ 7 A 2-F U 7;F-tD^^;F^>if >7;l/*^- F, 
-7 4-tert-7^;^7x^;i/3- F~7A 3- F U 7 P ^ 3^1/^ >iz 

25 77iF^^-F> v 4-tert-7^;F7xn;i/3- F"7A 4-FU7;F 
^-p^^;F^7if >X;F^- F, V 4-tert-7>;F7x^;P3- Fn 



WO 03/007079 PCT/JP02/06218 
39 

7 A 3,5-^-h U 7)V3TU*3-)V^>¥. >7s)Vft*- K z? 4-tert-^ 

7Jl/2fc^— h, ^ 4-tert-^>^;i/7x~ j]/3~ F~7A ^>^7;b 
5 ^n^>iz>X;i/*^- K ^ 4-tert-^>^;V7x-;U3- F;-7A 
2,4-> ? 7;V^-p^>if >X;i/*^- 9 4-tert-^>^;i/7x^;i/3 

— F — 7A 2-7;i/^n^>if K z? 4-tert-^>^;i/7 
x- JV3- F ~ 7 A 3-7j|/:f D^>if >*;p** — K v 4-tert-^ 
>fJV7x-Jl/a-F"^A 4-7;P^D^<>-if >X;P$*- K ^ 

10 4-tert-^s>5 1 ;]/7x~Jl/3— F ~ 7 A 2,4,5- h U # n U >i£ >'7s 
v 4-tert-^>5 1 ;V7x^;l/3- Hn7 A 2,5-^nn 
^>if K z? 4-tert-^>^;i/7x~;i/3 — K — 7A 2- 

— h n^>if >x;i/*^— K -7 4-tert-^>^;V7xn;i/3- Fny 

A 3-— h n^>if >7,;i/^^- K 5> 4-tert-^>^;l/7x^;V3- 
15 Fn7A 4-n b n^>if >-x;i/^- K -7 4-te^t-^>^;^7x- 
;^3-Fr:7A 3,5-^7 — h n^>if >^;i/*^- K >? 4-tert-^7 

^;i/7x-ji/3- F-7A 2-h u 7;i/^n^^;i/^>if>x;i/^^ 

— K V 4-tert-^>5^;V7x-;V3- A 3-b'j7;VtO^? 

;v^>i?>x;b*^- h > 4-tert-^>^;i/7xn^a- Hny a 

20 4-h U 7;P^n^^;V^>if >X;V*^- K 4-tert-^>^;l/7x 

-;i/3- F - 7 A 3,5-v-h U 7;v^D^^;i/^>if>x;i/*^- h 
^^^tfSn, tf Tfey7x-Jl/3- F~7A 7t7Mn7^> 
X;l^^~K ^7x^3- F~7A A^7*7Mnt7^ 

>7;v*^-K ^7x-;i/3- F"7A ^>7 7;t/^n^7if> 

25 TJV^-K y7x^Jl/3-.^>)A 3- h U 7 )V3r U )V^> 

^yxjvt^^-b, ^7x-;i/3- H-7A 3,5-v- h u 7;i/^-a^ 
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5 3-h l J7J^O/fJK> ; if>XJ^^-h, y 4-^ 

fj^x^a- F^7A 3,5- v-h U y )V*u xjv 

^ [12] T'mznzmmtkmt, ^it^o^m, 

James. V.Crivello;Julia.H.W.Lairu Macromolecules,1977 ^,10 #(6 
10 ^ ),1307 ~ 1315 K ; James.V.Crivello;Julia.H.W.Lam , 
J.Org.Chem,1978 ^,43 #(15 ^),3055~3058 tfBfc fcfefc^P 

±!2Lfe-|§5): [12] T^£tiSi?IS£3i]te\ -jKS [4] 
fi-JKS; [6] X\$/X.XS [7]) T^$n§m^4^jttM^bT^^' 
15 5tl«)55, 50 : 1~1 : 5, L < « 1 0 : 1 

~1 : 2T^§„ 

*&, -j&pS CI 23 ^^tlStMJi:-^ [4] (*Vitt- 
JKdS; [6] [7]) T^$n&Mf§MJ££?J!^T377&i: 

ITtt, ±ffibfc*n#ffc#£fcS«fc5te-jR3£ [12] T^£tl£H 
20 %«J<h-$S:;£ [4] Tw3nai»££30££S£'rfttf«fcV». 

ittvx\t, t^)^-ioommmizMhTmm^Mitmn 1-30 11^5, 
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i^n-f^ytT-h, %my°n\i)v, 

Sl2-lh^yl,fJK tf;i/H >m^^;i/s t°jl/t:>mx^;K 3-^ h 

y°u\i^ym*^)V, 3-x h + i/^n if t>lsi?JHO)(jJH>ii 
io xfjn, i^n^*y>, ^fjvxfj^h>, 2A7^ y>^© 
^rh>l, i,4-v ; ^-^-y->^0^«x-^JHS, 7°ntf 1/>^U n»;i/ 

ty^?ji/x-f;k ^x 7 'i/>^'j3-;i' : e;^fjn-7JK 

^W>^'J xi ^^;i^X-x;i/, X^1/>7*U n-Jl/^t 7< V7°D 
t°;i/X-x;i/^©X-x^M>N-^^;V-2-b°D U F>^©»75 

15 tfmfzn, tTfeyn tf i/>^u n~)V^; ^f;kx-f;k 7"d tf 
^7°pt!t>ix?^wst^ 0 ^nsttWffluT'b, 

#Mfc«M0*£bT«, *'j7-llli}:tbTlt3~ 
20 40 MSB, $f^b<«5~20S»^T^§o 

MtfcMte\$MZ_U¥V>?>, tfnUX ;i/^^>, a , a\ a"- HJ tf U 

25 y, hu n-t^^75>> ^^;M^;i/7 5 x ^e/^n^v 
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>, b U^>y^7 5>, HJX [2- X^;U] 
3\JHf^U ^>> l,4-v71f H$/^n[2,2,2]^7>^<Z)Ii^7 5 >, 

•)At Hn*'>F^Of F77J^JP7>€^^Ah Fn^y b\ mX 

t£#y tfx;vtf ys>>, #y <t?~;i/tf y u;^^^;i/) 

^0H-;Hf'J 5>>#U*?-£**3Stf&ru *T?fe a, a', a"- h U tf U 
10 S?>, yt^fJMfJV75>, yy^^^^yJW7 ^ J^7 , $>, 5/^ 

?;vFf y;i/7 5>, v'^^ii/^^iT-^v^y 5 1,4-^7-tf tf-># 

n[2,2,2]#£*>£jWSLV>. ^n^^m^TfflV^Tfe, 2iK±» 

#ffi^'ft^J ttTttJUa^'Jxfl/>7'U3-jk^Xf7l/-F, 
15 #Ux5 1 I/>^ , Ja-;V^5^l'-h, |iJxf^>^'Ja-jK #U 
^Dtl/>^ij3-;K ^Ut^yxf l/>Xr7>J;i/X-fJK #y 

#^>^®ffi«J> 7^^#^/X^>^#@^ft^iJ, 7y*Hr;ff 
7-^>^#M^ffi^iJ, 7J5=-^>^#ffi?S'I4^J> 7X^>^IW£'[»' 

20 *»KK:»ViT«, ttfB(DM?£tt£iJ©|*K l/y7F 

JR©fifcIIJIft#«&#fc, ii«7D7-F (mU-xA (ft) ffiftfc)* 
it- 7n> (M^ (ft) xl-^<> (y-f^>x^ (ft) m 

tffyrvZ (*B*^>^ (ft) ffiift*), X7Fy7° (b- 
^A7°n^7y (ft) i&iB£) #©7ySl§rW/x:t>^#ffi?gtt£iJ, 

25 ^'Jifl^^^ijn-Jk 3j?U7ntf i/>^ijn-;k ^y^i/x^ 
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m \z i% 5 msftft^- « 5: # #m js&si ® & g & n ® x h 

tI^^Tfe#'JT"OiiitMUT*^If 0.000001- 
£b< & 0.00001-0.5 

10 §fifi)5^imLTl^Wfj;K 

twm&z&HmtLTte, m^m, m%fw& (i~3onmf), xi, 

F 2 (I57nm), K r F X3r->T 1/— If— (248nm), A r F 

X^^Tl/--tf- (I93nm), i UK (365nm) £F£L 
15 < fitf I, ffi«^i»X«XiK*^^&n, <fcB#£ IX 

TOETiXfrAfcESV*, 
20 IP'S, *?Si0l/i?XHj$l!lS 4 HI3£M Ufc?>rt-h) <$fc«fc 

±T 70-150T;, 60-120 #P B 1JP^MS(7>^-^)LTEJ? 0.1-1.0 

25 MM'i&.-fcy h-7°U~ b±T 70-150°C, 60-120 #KI1II(P EB) 
Sff-ofc^, 7;V#U^(M£^T 30-120M, X7>-S, AH 



WO 03/007079 PCT/JP02/06218 
44 

ffiJ^±§> 51 ft, o.oi~20 11%, ^rt< 1 -5% 
*?g|0l/yXMfltt{t -#5£ [l] ti^nsty V-^fi, 

T^^ns^uv-) ia^±t,-«^'[4]t^$n«K5B^3!i!iiaK 

15 ± (MAH -»5fc [6] T^2n£gm«J£-$^ [7] 

ii:^'j-7-iiT-^ [i 3] Tssns^jv-stnfe 
<D,-x.tefc#i&mtt\z&r)n&&&*rzfa&totLT-tiLft 1121 -e 
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*&#U'7-*fc*A*rSJ: fcfc<kD [5] Ti$n§#'j7 

fe^fg-rsso hm, -jkjs [i 3] ^^ns^n-fem^sjifc 
lis) T*mmi£&zt&\zm<DMm&^&m&%®ij'j>t?:<iE j &z>z.t 

15 *f>n=f-, xhDS, h'J7JPtn^f;vs^) ^SALt^. dft 

fc«tt), £j£Lfcj*©#5B*£lb#4>fc<fcD, PED (postexposure 
delay) f f 5 PUT S o * ^ii I T § „ X, # 3 1 > IBffi K: , 

20 *x^a (fip-6, [6] t> mmmmmm 

nm^fimmmwztt^t&mmmT v -jvziv^^v & (-asss [7] 

s> 0 $ ft a* it $ m * > *fc#&ns/^->ra#*>&»£*r*j:£#*e 
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f§y7i-;V3-F^>)Al (mt>, -Jft5£ [12] T^$tl« 
£29) Stfttl^SiiitiD, HtW7X b«^©ftgig{[:£pj 

15 . 

p-fc FD + yXf k> 84. lg, X^l/> 20.8 gWX? U;P» tert- 
7^;V 12.8g £-Y77°n/W-;V'400mLfcMU £.ft£7V*t£?W 

20 y^fn- b u;i/ i4.ig ^ttt.s^iT sot: t? 6 wsjs^fco 
Bftt&hT, mm&m^Miotfv (p-tHn+^^f i/>/x^^>/r 

7 U;V^tert-7^^) 95g£f#£ 0 # 6 n&^ffi'&ftStf U V- 1 t L 
fro #U^-1 p-tFD + yXfP>m X^k> 

25 3Mfc&tf7£ U;UK tert-7^Jji{£0#|^««> 1 3 CNMR ©I£g 
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#^*(Mw)fcJ:*5J 10,000, ^fg(Mw/Mn)«l>I 1.9 T$ o fc. 

tert-7^;V) <D^J& 
5 ifB'&^M 1 ©X^P>£ p-^^;PX^^> 23.6 g 

yXfl/>/p-/fJ^fl^>/7^ U;PK tert-7*^) 96g£#fc„ # 

io rimf&itmt. i3 cnmr (Dm^m^^m 7:2:1 -e&orc 
SDfenss^s, *a^^©m*¥^^^*(Mw)«^' 10,500, 

(Mw/Mn)S8 1.85 t^ofc, 

^rWJ3 #L) ( P -kFD+yXfV>/XfV>/7i"JM 1-7^7 
15" y^)V) 

p-t Fo^yX? I/> 87.7g, I8.7g 2fctf7#y;H£ 1-7 

^>^)V 18.6 g £-f V 7°nAV-JV 400mL fc^fpU ^tltl 2,2'- 
rytfx (2-^5 1 ;k7 , 'Ptf^>my<^^) (#) si, j^S. 

£:V-60l] 10.0g£$sftlU SSmitT 80°C T 6 B#R0£fS $ iirfc o K 
20 0^, MMiSM^7K lOL^SALTM^it, Wffiii§ll£M, Mffi 
^llt, tt*Bftt&*S©#U (p-t: FD-tyXf^>/Xf^>/7^ 
l-7?~?>f)V) l00gS#fc, #Bn^iM^^U7-3 

tfcR«T^U;V» l-7^>^jl/¥ft©«J$i»«, 13 CNMR (DMfe 
25 tt&Jfc&»73:18:9 , r&ofc. #'J l/>§if (h l/c )V 
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¥i%ft=¥-M(Mw)\tm 9,80(K ftWiM(Mw/Mn)}$m 1.80 &o&„ 
' fxbW\ 4 y7i-H4,6- h U /fJl/7x^JPX^*^^A 

(1) y 7i - jl/Xj^ + y K24.0g^ii#fflITl?T h 7 t F D 7 7 > 
5 600mL ^7nDbiJ^fJVy7>31.5g£ftAbfc„^^ 

. SLfe^'J-t-Mi^, ^Jc^TTIifTbfcfl, |W| MT* 3 B# IB! K )S 
^itfeo EJfcfc7«, ttEJSttfc 24%&4k&mm*mm 480mL £0- 
5tTlTb, Hi3h;i/X> 600mL £'aAbT«#L&. t(D&, ft 

io \2%%i^mm^mmi^mL^2um^x^mt^ 

feiifcih Ii:Sft^fl/> 480mL 7? 3 0 ffi L , 

xX;i/-2,4,6- h U ^f^7i^XM^7A7°n?< F 22.0g.&*§&. 

15 : 199~200°C 

1 HNMR(CDC1 3 ) <5ppm : 2.36(6H, s, CH 3 X 2), 2.43(3H, s, CH 3 ), 
7.21(2H,7.69-7.74(4H, m, Ar-H), 7.75-7.79(6H, m, Ar-H) 

(2) ±fH(l)Tf#f ) nfe> 5 7x-;i/-2,4 ; 6- h U ^^7i-HJI/^-7 

A^nv-f F i9.3g(0.05ijP)*^^/-;P loomL fc»#u :W:^> 
2o.9 g (o.o65 tjio^in*., s?aTT?4i^iBi8i^K)S$*fco Kjsm, MR 

M£MU ^SfczK 100mLR«ft^^l/> lOOmL 

BWLfz, ftmLtctimmZftWh, 7j<&(100mLXl> 50mLXl) 

25 ^©^71-^-2,4,6- h U ^f^7x-MJ^-7A ^Jl/yf 



WO 03/007079 PCT/JP02/06218 

49 

: 132~133°C 

1 HNMR(CDC1 3 ) <5ppm : 2.31(6H, s, CH 3 X2)> 2.41(3H, s, CH 3 ), 
7.08(2H, s, Ar-H), 7.50-7.51 (4H, s, Ar-H)s 7.63-7.82(6H, m, Ar-H) 

Mi4©(i)© v^ix y eog fry'u^^y^ > 47.3g t 

«;^fc^^«^^M4(D(i)tRIICSiS, Mill, afe«ftOb'J 
^x-;i/x;i/^n^A^a^^ f 5 20.2g£#fc D #£>tifcMII©]M;R 
10 rXNMR©S!i^^M^^Tt^-r 0 

M : 288-290°C 

1 HNMR(CDC1 3 ) 6 ppm : 7.72-7.89(15H, m, Ar-H) 

(2)±fB(l)T#e»tlfc h U 7x-;|/7JV*-r^7*D-?-f F 17.2g(0.05 

15 2Q.9g(0.QG5 l%)t^m^X^J^m 4 (D(2)tW\m\ZKm, Mill, * 

i9.i g ^#fco #&nfe^^^m^^^J2 thtco mn&m 

1 HNMR(CDC1 3 ) 5 ppm : 7.25-7.80(15H, m, Ar-H) 
20 6-11 

3~s) %&i$Lrc a n^nr^m^^momn ^tibsi k^t. 
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mi 







9MB- BUI 


1HNMR(CDCI 3 ) dppm 


6 

(SH8l±jW 

3) 




flHtfe* 


2.30C6H, s, CH 3 x2), 2.40(3H, s, CH 3 ), 
7.13-7.29(41-1, m, Ar-H), 7.62-7 J1(10H, 
m, Ar-H), 8.02(1H,s, Ar-H) 


4) 


v7i=.;i/-2,4,6-r- i) tTJUx. 
—)\,7,)\,t-—'0-U 


(74zh>frt>B 

tut) 


2.31 (6H, s, CH 3 X 2), 2.40(3H, s, CH 3 ), 
7.1 7(2H, s, Ar-H), 7.37-7.39(1 H, d, Ar- 
H), 7.48-7.50(1 H, d,Ar-H) N 7.62- ' 
7.73(1 OH, m,Ar-H), 8.05-8.07(1 H, d,Ar- 
H), 8.1 3(1 H. s,Ar-H) 


8 

5) 


-;ux;i//-t^=.^A 

3-~ h □ 'Otf^Tj UT^*— h 




2.33(6H, s, CH3 x 2), 2.41 (3H, s,CH 3 ), 
7.19(2H, s, Ar-H), 7.43-7.47 (1H, t, Ar- 
H), 7.63-7.75(1 OH, m,Ar-H). 8.03- 
8.10(2H, d,Ar-H), 8.23-8.25(1 H, d,Ar- 
H), 8.64(1 H, s,Ar-H) 


9 

6) 


2,5-$??pn'<:/-tf:>;uu* 
*-h 




7.15(1H,d,Ar-H), 7.27(1 H,d Ar-H), 
7.65-7.80(1 5H,m,Ar-H) , 8.1 1 (1 H.s.Ar- 
H) 


10 

7) 




sees 

127-128°C 


7.61-7.69(16H, m,Ar-H), 8.36(2H,s, Ar- 
H) 


11 

8) 


y^x-;u-4-^jU^x-;ux 




2.47(3H, s, CH 3 ), 7.48-7.50(2H, d,Ar- 
HX 7.66-7.76(1 2H, m,Ar-H) 



#U (p-t Fn^VX^l/>/ p-tert-^h^i/X^l/» 

p-7ir Y^^yTs^Vy 56.7g t p-tert-7 h V > 26 .4g 

5 ^V^n/W-^ 400mLK:igfi¥U St utlll 2,2'-TV/lfX (2-^^ 

;vyntf^>m^^;i/) [MIMicii (ft) s, jSn a p£ : v-eoi] 8.3 

mmm%7k iol ■FdaAbT&j^i^ tfftufts»ui>&. f#snfc 

450ml iC»L7cm>15%T- h7^W>^!>A 
10 h FD + y 234g ££ALT, it ^ L 4 fW>»T fcS 

LT^fnU 10L tl:ftAlT«R$f, flrfflUfc 

SPBtLfc. MJ£MbT> afi»*iO*U (p-kFn^yX 

^l/>/p-tert-^h^->7s^^» 42.6g # 6 ft 18 II & # U V 

15 -A 1 thlt. )k^H\ #U T-A 1 t^tts p-k HD^yX^l/^ 
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iiLt v-tevt-7h*i/7>^U>mti(DM)$tt,mte, 13 CNMR mfefrb® 

9,500, ^f[flE(Mw/Mn)tt#& 1.75T?ft-3fc 0 
5 ^JSM13 #U (p-fc FP + ^Xf l/>/ p-tert-7*h^>#;i^~A- 

15,000: MS(Mw/Mn) 1.05]50.0g 250ml fcl8fl?U 

C-Kfy tert-^^;i/ 14.8gRtftf L) ^ > ll.Og S^jJUU S 

, v> 250ml \zmmis-#Tcm, mr^h>^7K 3L*fcaxu fsn^t/r 

vX^V->/p-tert-7* h^y^JV^-JVt^rvXf V» 50.8g 

J^itM, 13 CNMR WfefrZm 85 : 15 t^L Sfc, #'JXfl/> 
-A 2 ©m*¥^?«(Mw)«!tf 16,500, #M(Mw/Mn)te^ 1.05 T 

So fee 

^7xx^a-H^7A 7n?-f H 3.6ig(o.oi ^l/^eXfHfciS 

1.62g(0.007 ; E;V)^/^y-;V lOOrnl 2mmM&K 
JfoZ^tc, f ^i:;t7JVtP7^>X>*>f 4.2g(0.014 =E 

25 j^^ifiTiTi, ras^2B#p H iii^j££^co #e>n&£jft?g£ 

ilit, MffiMHU ^<£?M 6.4g^^37A^nYh [73-^ C-200, 
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- P">7A ;t7JVtn^>7JV*^b0lfiM 4.6g £#fco 

5 : 85-86°C 

1 HNMR(DMSO-d 6 ) 5 ppm : 7.43~7.47(4H, t, Ar-H), 7.59~7.63(2H, t, 
Ar-H), 7.98~8.00(4H, t, Ar-H) 

^^15 S?- P -b U )VS-F-y& ;t7J^n7^>XJP*^ 

10 (1) MtRM 68.4g(0.67 =EJV)t Ml/X> 33.2g(0.36 ^;V)t£ig-£\ ft 
ML, 5°C^TtLT, ^(CH^i§M#U^A32.1g(0A5^;V)£» 

n^ntcu^mmz, 34.2 g (o.33 =E)V)\zmw. 

m 38.5g(0.39^;P)& 20°C ^TTiT^bT#6tlfeIt§, -5~ 5T; 

T 3Pf Fsl^bTtf Tbfec #£n&£j&M£ 0~5T:T 30#»bfc 
15 20-25^ fcf£%&^S> 4P#r H 1^#MJ^^itfe 0 M£J»M 

§SfiT-SSSt, 25T:&TT«#L 112.5ml CiTbfco 

^V^^^JS^^^-r Vyntf;i/X-^;i/T»(35mlX2)b7c^t, 
V7n \ZJVT)V3-J], 25ml M fc Jtft^ h U i»7jcM 

(NaBr 15.4g/H 2 0 37.5ml)£MT?itT L <£<D&, MUT 30 
20 bfctt, Wm^^ltii, 7K^c(60mlXl), ^ V7°P t°;v7;V3-;v^^ 

(25mlXl), MILTy-p-bU FX ^7^ 7*DT< H 33. 4g © 

^NMRCDMSO-de) <5 ppm : 2.33(6H, s, CH 3 ), 7.13~7.15(4H, d, Ar- 
H), 7.83~7.85(4H, d, Ar-H) 
25 (2)±fH(l)-e#fe^-p-h U;V3- F^7A 7*n^F 5.85g(0.015 ^ 

;i/)S»ftis 2.43 g (o.oio5 isomi 
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m 6.3 g (o.o2i t;i/)*aALttfii? 2 mmmwBifoLfro m 

n-yjV C-200, V>/ ;-)l=9Il(y/v)l T?#m 

: 104- 105*0 

1 HNMR(DMSO-d 6 ) d ppm : 2.39(6H, s, CH 3 X2), 7.25-7. 26(4H, d, 
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